Recent investigations have shown that the enteric surface coat is essentially composed of acid mucosubstances (Revel, 1964; Curran, Clark, and Lovell, 1965; Ito, 1965) and more specifically glycoproteins (Rambourg and Leblond, 1967) and is renewed continuously by the underlying epithelial cell (Revel and Ito, 1967; Bennett, 1970; Bennett and Leblond, 1970) . Reports on the fine structural organization of the surface coat have, however, been varied. Ito (1965) on the one hand found the surface coat to be disposed uniformly on the epithelial cells of cat, bat, and human intestine whereas Mukherjee and Wynn Williams (1967) observed considerable variations in the organization of the surface coat in cells lining the villus or the crypt or even among neighbouring cells of mouse intestine. Mukherjee in his thesis (1970) has further reported significant variations in the organization of the surface coat in the epithelium of human colon. This finding in our opinion goes against the belief that the surface coat is 'constantly' synthesized (Revel and Ito, 1967) by the underlying epithelial cell since in this case one would have expected a uniform distribution of the surface coat over all epithelial cells as was originally observed by Ito (1965) .
In order to confirm whether these variations reported by Mukherjee and Wynn Williams (1967) and Mukherjee (1970) are representative of inherent chemical differences between cells and not artefactual, a study involving specific staining of acid mucosubstances with colloidal iron by the technique developed by Mowry (1963) was performed. With slight modifications this technique was also applied for studying colloidal iron binding at an electron microscope level. This article describes the results of this study as revealed by both light and electron microscopy.
Materials and Methods
Snippets from jejunal mucosa of NZCW and CBA/H-TJT6 strain mice were immediately transferred to cold 2.5% glutaraldehyde in phosphate buffer pH 7.4 (Sabatini, Bensch, and Barrnett, 1963) for two hours. All the pieces were then immersed for 15 minutes in 30% acetic acid and then in freshly prepared Hales colloidal iron (Mowry, 1963) for one hour. They were then rinsed thrice in 30% acetic acid for five minutes and in deionized distilled water three times for 15 minutes each.
Tissues for electron microscopy were dehydrated in graded ethanols and embedded in Epon 812 (Luft, 1961) , some with and some without postfixation in 2% OSO4 in phosphate buffer, pH 713, for one to two hours. For light microscopy some pieces were processed independently for paraffin embedding and sectioning by the usual procedures. Except for fixation all subsequent steps were carried out at room temperature. sections were cut and treated for at least 20 minutes in a mixture of 2% hydrochloric acid and 2% potassium ferricyanide (Mowry, 1963) . To compare the results obtained by our modification and the original Mowry's technique, some sections were re-treated with colloidal iron and stained in the usual manner (Mowry, 1963) . The results were identical and hence showed the effectiveness of this modification.
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Discussion
The use ofcationic agents (Spicer, 1961) like colloidal thorium (Revel, 1964; Revel and Ito, 1967) and colloidal iron (Curran, 1965; Wetzel, Wetzel, and Spicer, 1966; Pearse, 1968) are currently acknowledged to represent the presence of acidic mucosubstances in tissues at the electron microscope level. We preferred the iron technique (Mowry, 1963) because of the feasibility of auxiliary studies at the light microscope level.
The cell-to-cell variations in the glycoprotein coating of the epithelial cells were observed consistently. However, on sections of tissues fixed only in glutaraldehyde, the impression created was that the overall thickness or height of binding of colloidal iron was more than that seen in tissues postfixed in osmium tetroxide (cf. Figs. 4 and 7) . This could be due to the extraction of some component of the surface coat, probably proteinous, during the buffer wash as discussed by Trump and Ericsson (1965) , or, more likely in this case, the osmium tetroxide postfixation, since this chemical is known to leach out proteins (Pearse, 1968) .
We considered the possibility that stripping of the surface coat due to mechanical action of intestinal contents could have been responsible for these variations. This is unlikely since the surface coat is known to be an integral component of the cell membrane (Ito, 1965; Revel and Ito, 1967) and cannot be separated from the membrane even by the strongest of mechanical or chemical forces (Ito, 1965) . That the surface coat can be demonstrated even after four hours of autolysis (Rao and Wynn Williams, 1969 ) reinforces this contention. Species difference as pointed out by Ito (1965) could have accounted for the general abundance of surface coat in some species or meagreness m others, but it cannot account for sparsity or total deficiency on some absorptive cells only, either singlyor in a continuous row. It thus seems reasonable to assume that these variations indicate some sort of metabolic difference between the cells. It is known that the epithelial cells at or near the tip of the villi are in a state of maximal functional efficiency as can be inferred from the studies relating to the distribution of enzymes (Shnitka, 1960; Vilar and Biempica, 1961; Jervis, 1963; Jeanloz, 1963; OtaroVilardebo, Lane, and Godman, 1964; Ockerman, 1965) and absorption (Padykula, 1962; Mohiuddin, 1966) . Recent observations of Bennett (1970) and Bennett and Leblond (1970) have further shown that at this region, ie, the villous tip, there is maximal uptake of radioactive labelled precursors of glycoproteins. Thus it can be assumed that the increased binding of colloidal iron observed by us among the villous cells is associated with their high degree of metabolic activity, at least as regards their acidic mucosubstance-synthesizing capacity. However, even at this level (villous tip) where all the cells are believed to be at their peak functional efficiency we have observed cell-to-cell variation in binding of colloidal iron. This is suggestive of metabolic differences vetween neighbouring villous cells, a concept that has not been considered in the literature to our knowledge. In view of the interesting physiological implications of this concept a discussion at this stage of some of the known properties of mucosubstances is justified. However, for a comprehensive analysis of theproperties of glycoproteins, including those associated with intestinal cells, the reader is referred to the reviews of Kent (1967) and Spiro (1969a and b) .
The broad term 'mucosubstance', which includes the glycoproteins that constitute the surface coat, is known to impart viscosity, bind water, be resistant to compression, be able to fix ferric ions (Jeanloz, 1963) , form complexes, and possess a high negative charge (Horowitz, 1967) . These protein + polysaccharide complexes readily undergo depolymerization and repolymerization and are capable of reversible linkages with other compounds depending on local chemical and physical changes (McElroy and Glass, 1958) . These properties most certainly enable the surface coat to be highly adaptable to the various requirements of the absorptive cell. Thus, in the course of its function, if theacidic glycoprotein is depolymerized it is but natural to observe absence of colloidal iron binding. Furthermore, depending on the degree of depolymerization, one could expect the variations in iron-binding ability as seen in this study. Once the glycoprotein is depolymerized it has to be replaced since most of the unattached molecules would lie free in the lumen and thus be moved along with the intestinal contents. Replacement is by intracellular synthesis, as shown by Bennett (1970) and Bennett and Leblond (1970) .
Thus it is concluded that the variations in the extent and disposition of the enteric surface coat as revealed in this and also in earlier studies (Mukherjee and Wynn Williams, 1967; Mukherjee and Staehelin, 1971 ) and in the iron-binding ability (present study) all point to functional differences between absorptive cells. It may be further postulated that, depending on the nature of the glycoprotein on the cell surface, an absorptive cell can be metabolically more active or less active or even inactive at a given time at least as in this instance to its ironbinding ability. By this mechanism the intestinal cells may exert some kind of regulatory activity on the absorption of materials. This conjecture is based on the simple analogy that the material to be absorbed must in the first instance be adsorbed to the cell surface, ie, to the glycoprotein coat. Only then can it be further processed and transported across the membrane by the elements constituting the 'digestive absorptive surface' (Crane, 1968) of which the 'glycocalyx' appears to be one of the essentials. 
